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Abstract: With high consumption and low production rates, Pakistan appears as one of the main 
palm oil importers in the world. Among all vegetable oils, palm oil price appears to be the lowest, 
thus dominating the vegetable oil import market. Indonesia and Malaysia are the two main 
exporters, in which Pakistan alternately imports palm oil. Within such conditions, this study aims 
to analyze the sustainability of Indonesia Pakistan supply chain by estimating (i) the influencing 
factors of Pakistan palm oil import volume from Indonesia, (ii) the price co-integration in the 
Indonesian-Pakistan palm oil supply chain, and (iii) the adjustments of the short run dynamics 
towards the long run equilibrium. Using monthly data from 2010 to 2016, the sustainability 
was analyzed with Auto Regressive Distributed Lag model and Vector Error Correction Model. 
The results show Pakistan palm oil import volume is significantly influenced by the price of 
Pakistan’s palm oil import, trade balance and soybean oil price. The lower the palm oil import 
price, the higher the volume palm oil imported to Pakistan. The import price is co-integrated 
with all prices along the Indonesia Pakistan supply chain but no error correction towards long 
run equilibrium, which is partly reflecting impact of Pakistan Government interventions in palm 
oil trade. Based on these results, it can be concluded that price is the most influencing factor 
of the Pakistan palm oil import, thus Indonesia Pakistan supply chain could be sustained if the 
Indonesian palm oil selling price remains competitive. Therefore, Indonesian producers need to 
increase their productivity and reduce their production costs in all stages of the supply chain, 
including those among the oil palm smallholders.
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Abstrak: Dengan tingkat konsumsi yang tinggi dan tingkat produksi yang rendah, Pakistan 
menjadi salah satu importir minyak sawit utama di dunia. Diantara semua jenis minyak nabati, 
minyak kelapa sawit mempunyai harga yang paling rendah, sehingga mendominasi pasar impor 
minyak nabati. Pakistan mengimpor minyak sawit tersebut secara bergantian dari dua negara 
ekportir sawit utama, Indonesia dan Malaysia. Untuk menganalisis kondisi tersebut digunakan 
data bulanan dari tahun 2010 sampai 2016, dan diestimasi dengan model Auto Regressive 
Distributed Lag dan Vector Error Correction. Hasil estimasi menunjukkan bahwa volume impor 
minyak sawit Pakistan secara signifikan dipengaruhi oleh harga impor minyak sawit, neraca 
perdagangan dan harga minyak kedele. Semakin rendah harga impor minyak sawit turun maka 
semakin tinggi volume impor minyak sawit ke Pakistan. Harga impor tersebut terkointegrasi 
dengan harga-harga minyak sawit di sepanjang supply chain Indonesia Pakistan namun tidak 
terkoreksi menuju keseimbangan jangka panjang, yang sebagian diakibatkan oleh campurtangan 
Pemerintah Pakistan dalam perdagangan sawit. Berdasarkan hasil estimasi tersebut, maka 
dapat disarankan bahwa Indonesia perlu mempertahankan harga jual yang kompetitif di semua 
tahap sepanjang supply chain, termasuk di tingkat petani untuk menjaga keberlanjutan ekspor 
kelapa sawit ke Pakistan.
Kata kunci: kelapa sawit, supply chain, autoregressive distributed lag, error correction
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INTRODUCTION
With high vegetable oil consumption and low 
production, Pakistan appears as one of the main palm 
oil importers in the world. Pakistan uses most of it 
for food consumption such as for cooking oil and 
ghee. Edible oil is the main consumption of the food 
in Pakistan and is a key ingredient of household food 
consumption (Ali et al. 2013). In 2016, the Pakistan 
total population was 193.2 million (World Bank, 2017) 
with vegetable oil total domestic consumption of 2.9 
million metric tons (Indexmundi, 2017). This is likely 
to increase as the 1990–2016 data show the stable 
vegetable oil consumption per capita and increasing 
population. The main reason of palm oil being the main 
oil consumption is likely that palm oil appears to be the 
lowest price vegetable oil, which is currently treated as 
the complement of palm oil (Morelli, 2008). 
Besides palm oil, there are at least 6 (six) other 
vegetable oils i.e. soybean oil, rapeseed, sunflower 
seed, cotton seed, groundnuts, and copra that are traded 
in international markets (Oil World, 2017). Pakistan 
produces all of them but only with a total amount 
less than 30% of their total vegetable oil consumption 
(FAO Statistics, 2015). In addition, all of these oils are 
more expensive than palm oil price, giving disincentive 
for Pakistan to further increase their vegetable oil 
production. Among them, cottonseed is recorded as 
the main vegetable oil production, with almost 60% of 
Pakistan total vegetable oil production. On average, the 
productivity of cotton and oil palm plantations are 0.16 
ton/ha and 2.65 ton/ha, respectively, while oil palm 
also requires less fertilizers than cotton (Bain, 2013). 
Such conditions make palm oil price much lower than 
the cottonseed price.
Indonesia and Malaysia are two main exporters, in which 
Pakistan alternately imports palm oil from whichever 
country offers the lowest prices and improvement in 
trade balance (Info Sawit, 2017; Alam, 2015). Malaysia 
palm oil export prices decreased after having Free Trade 
Agreement in 2007 with Pakistan, while Indonesia did 
so after receiving Preferential Trade Agreement in 
2012 (Alam, 2015; Ismail, 2015). However, none of 
these have borne expected improvement in Pakistan 
trade balance. The primary reason for the trade deficit 
is the large quantity of palm oil import from Indonesia 
and Malaysia to Pakistan (Ismail, 2015). In general, 
palm oils are imported in two different types, namely, 
the crude and processed form with HS code 151110 
(Crude Palm Oil (CPO) including vegetable oils; palm 
oil and its fractions, crude, not chemically modified) 
and 151190 (Processed Palm Oil (PPO) including 
vegetable oils; palm oil and its fractions, other than 
crude, whether or not refined, but not chemically 
modified). In 2005–2014, Malaysia increased its market 
share of crude palm oil exported to Pakistan from 60% 
to 96%, while Indonesia decreased it from 40% to 
only 4%. In contrast, Malaysia decreased its market 
share of processed palm oil exported to Pakistan from 
56% to 24%, while Indonesia increased it from 43% 
to 76% (Uncomtrade, 2017). The processed palm oil 
gives higher value added than the crude palm oil, so 
such a condition makes Malaysia loses its comparative 
advantage to Indonesia for processed palm oil (Salleh 
et al. 2016).
The wide options of vegetable oils, the government 
interventions in palm oil trade and the competition 
between Indonesia and Malaysia could lead to high 
fluctuations in Pakistan’s palm oil demand from each 
exporting country, including Indonesia. Currently, 
Indonesia exports more than 70% of its palm oil total 
production and recorded as the highest export income 
contributor (Statistics Indonesia, 2015). This is likely 
stemmed from the low selling price of Indonesia palm 
oil. Therefore, this study assumed that if the price 
could remain competitive, the Indonesia Pakistan palm 
oil supply chain could be sustained. Such hypothesis 
will be tested by analyzing (i) the influencing factors 
of Pakistan palm oil import volume from Indonesia 
(ii) the price co-integration in the Indonesian-Pakistan 
palm oil supply chain and (iii) the adjustments of the 
short run dynamics towards the long run equilibrium. 
Results of this study are expected to provide robust 
information for policy makers in maintaining Pakistan 
as a significant importer for Indonesian palm oil.
METHODS
Using the monthly data from 2010–2016, stationarity of 
each variable was tested using the Augmented Dickey 
Fuller test using the following equation.
Yt is the series data from Indonesia and Pakistan, ρ 
is the tested coefficient and j is the lag length chosen 
from ADF test. The null hypothesis is Yt has a unit 
root. Unit root test and co-integration are tested with 
Autoregressive Distributed Lag Model (ARDL), which 
∆Y1= α + ρYt−1+∑i=1γYt−j+μ1
n
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could be used if the variables included in the equations 
are stationer at different levels (Researchgate, 2017)
In general, a constant is included in Equation (1). 
Estimation of influencing factors of the volume of 
Pakistan’s palm oil  import from Indonesia (         ) 
includes the price of Pakistan’s palm oil import from 
Indonesia (         ), the price of Pakistan’s palm oil 
import from Malaysia (                ), the price of Pakistan’s 
soybean oil import (      ), Indonesia-Pakistan bilateral 
trade balance (TB) and exchange rate (ER). Pearson 
Correlation was used to test multicollinearity between 
these influencing factors. The data were collected from 
International Trade Statistics Database (UN Comtrade), 
FAO, Statistics Indonesia (BPS), PASPI monitor, and 
Plantation Office (Dinas Perkebunan) of North Sumatra 
Province. The entire price data were measured in USD/
kg, the import volume was measured in thousand metric 
tons, and trade balance was measured in million USD. 
HS Code 151190 was used because Pakistan imports 
this type of palm oil continuously from Indonesia. 
Ramsey RESET Test was used to test the linearity 
specification of the following equation.
Using ARDL approach, co-integration between prices 
along the supply chain is estimated for each level of the 
markets, namely, (i) Pakistan retail price (               ) 
and  (               ) and Pakistan import price (            ), (ii) 
Pakistan import price (           ) and Indonesian export 
price (              ), (iii) Indonesian export price (                ) 
and Indonesian local mill price (                ), (iv) Indonesian 
local mill price (         ) and Indonesian smallholder 
price (         ) and (        ). Cooking oil and vegetable 
ghee are used to represent the end consumer products 
in Pakistan as it uses palm oil as its main component 
raw material. Belawan free on board (FOB) price, one 
of the normally quoted as benches palm oil prices, is 
used as the representative of Indonesian export price 
(commoditybasis.com, 2017). Smallholders’ prices 
are differentiated between schemed and independent 
groups as in general the former receives Disbun 
(Plantation Office) prices, while the latter depends on 
their bargaining power (Chalil and Barus, 2013; Chalil 
and Barus, 2016).
The co-integrated prices in the Indonesia-Pakistan 
supply chain are then further estimated with VECM in 
order to analyze the short run dynamic and adjustment 
time needed to reach the long-run equilibrium. The 
estimations use two scenarios, with and without constant 
to evaluate the possibility of absolute convergence. The 
VECM equations run separately for each of the co-
integrated price. VECM is used to analyze the speed of 
adjustment of such integration.
∆Yit=αi+∑j=1βiΔYjt−1+γiεit+εt
εit is the residual series that εit=Yit−1− αi− βiYjt−1, and  γi 
shows the speed of adjustment. Short-run dynamics 
from the non-stationary series is shown by βi, which 
will be adjusted towards the Long Run Equilibrium 
if γi< 0. The more negative  γ1 the faster the series 
converge to the Long Run Equilibrium. 
RESULTS
The Augmented Dickey Fuller unit root test results 
(Table 1) show that Indonesia palm oil import volume 
and  Indonesia Pakistan trade balance series are 
stationary at I(0), while the remaining variables are 
I(1). 
It is shown that there is a High Pearson Correlation 
between trade balance and Indonesian palm oil import 
price; therefore, exchange rate series are excluded 
from the equation estimations. Similarly, the price 
of Pakistan’s palm oil import price from Malaysia is 
highly correlated with that from Indonesia. Ramsey 
RESET resulted in F test (1.01) less than F stat (3.13) 
and justified the usage of linear specification in the 
ARDL model. F-Bounds and t-Bounds Tests with 9.46 
and -6.13 values, respectively, reject the “No level 
relationship” null hypothesis. With this co-integrated 
result, influencing factors of Pakistan palm oil import 
from Indonesia can be estimated using the ADRL result 
(Table 2).
The ADRL estimation results reveal that the price of 
Pakistan’s palm oil import from Indonesia and the 
price of Pakistan’s soybean oil import significantly 
influence the volume of Pakistan’s palm oil import from 
Indonesia. All the coefficient signs are as expected. The 
price of Pakistan’s palm oil import from Indonesia has 
the greatest influence on the volume of Pakistan’s palm 
oil import from Indonesia. Each dollar per kg decrease 
in the price will increase 124.34 ton of the Pakistan’s 
palm oil volume import. This macro level fact is in 
Yt=∑i=1αiYt−i+∑i−1CiXt−1+Ɛt  (1)
p n
QPPOM
PPPO.IndM
PPPO.MalayM
PSoyM
QPPO = f  (PPPO.Ind,PPPO.Malay, PSoy, TB, ER)M M M M
QCO.PakR
QGhee.PakR QPPO.IndM
QPPO.IndM
QCPO.IndX QCPO.IndX
QCPOSumut
QCPOSumut
QFFESSH QFFEISH
n
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accordance with the micro level condition. Utilizing 
the primary data from 150 respondents in Faisalabad 
city in 2012, Ali et al (2012) found that edible oil 
prices significantly influence edible oil consumption. 
Edible oil price reduction will increase the level of 
consumption, although the changes tend to be inelastic 
as it is the main consumption of food in Pakistan. The 
soybean oil import price positive sign shows its role as 
a substitute for palm oil. Each dollar per kg increase in 
soybean oil import price will increase 37.27 tons per 
month of the volume of Pakistan’s palm oil import from 
Indonesia. However, the substitution is really inelastic; 
from 2010–2016, on average, Pakistan palm oil import 
volume was 84 thousand tons per month, while the 
average price was USD0.87 per kg (UNComtrade, 
2017).
A month lag of Indonesia-Pakistan trade balance 
positively influences the volume of Pakistan’s palm oil 
import from Indonesia. A million USD lag trade balance 
increase will raise 400 tons of the volume of Pakistan’s 
palm oil import from Indonesia. Pakistan government 
consistently attempts to improve their trade balance 
with various interventions and policies, including the 
signing of Preferential Trading Agreement (PTA) for 
palm oil product from Indonesia. The PTA decreases the 
palm oil price which at the end increases the palm oil 
import volume. However, it is unlikely to be effective, 
indicating by the high and fluctuating Indonesian net 
import to Pakistan. On average, from January 2010–
December 2016, the Indonesia-Pakistan import export 
ratio to Indonesia balance was approximately 0.14 per 
month, with 0.02 and 0.67 of minimum and maximum 
ratio, respectively. Similarly, previous Pakistan palm 
oil import also positively influenced the import volume; 
a thousand tons of increase in the previous volume of 
Pakistan’s palm oil import from Indonesia will increase 
350 tons of that of the current volume. 
In fact, such condition would not only affect Indonesian 
palm oil exporters and big companies producers but also 
smallholders that currently tend to be an important part 
of the Indonesia Pakistan palm oil global supply chain. 
Trace and Maximum Eigenvalue values in each of the 
markets that range from 2.74 to 34.92 and 0.04 to 0.29, 
respectively with probability values range from 0.01 
to 0.06 reveal that prices are co-integrated along the 
supply chain from the Pakistan retail cooking oil and 
vegetable ghee prices to schemed smallholders’ prices. 
However, while the lag of co-integration between the 
cooking oil or ghee prices, Pakistan import prices and 
Belawan (Indonesia) FOB prices are only 2 lags, and 
co-integration between Indonesia local mill prices and 
smallholders’ prices takes 4 lags. Moreover, independent 
smallholders’ price does not co-integrate with local mill 
prices. Comparing to smallholders’ individual average 
production, on average, the mill capacities are very 
big. Smallholders harvest their FFB every two weeks, 
with average production of 1-2 tons per harvest per 
smallholder. FFB are sold to palm oil collectors, who 
then re-sell it to the mills. The mills process the FFB 
every day, with an average of 20 working hours and 
capacity of 30, 40, or 60 tons per hour. Smallholders 
receive prices based on the mill buying prices minus 
all marketing costs, including transportation costs. 
Since smallholders’ plantation locations are scattered, 
transportation costs among smallholders are also 
varied. Moreover, village collectors do not conduct 
sortation when buying smallholders’ FFB, but district 
collectors (RAM) and mills do so. Mills randomly test 
the oil content as a base for purchasing smallholders’ 
FFB. All of these reveal the low variation in the 
individual palm oil mills, but very high variations in the 
individual smallholders. All of this might partly explain 
the relatively long lag of co-integration between crude 
palm oil local prices and schemed smallholder prices, 
and even there is no co-integration between crude palm 
oil local prices and independent smallholder prices. 
The co-integration of cooking oil or ghee and palm oil 
prices reflect the fact that palm oil still constitutes the 
main raw material utilized in these products, which are 
traditionally consolidated in Pakistan society (Morelli, 
2008). Unlike other vegetable oils that specifically 
stated the main raw material of oil on the cooking oil 
or ghee packages, a number of cooking oil or ghee 
products only put vegetable oil in general for those 
that use palm oil as the main ingredient. Consumers 
choose the palm cooking oil and ghee more because of 
their relatively low prices. However, not all of the co-
integrated prices converge to a long-run equilibrium. 
Lederman et al. (2003) explained that co-integration 
between economies is necessary but not a sufficient 
condition for absolute converges, which is supported 
by a zero constant.  In this case, estimation results of 
the 4 VECM equations in the co-integrated series are 
as follows. 
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The VECM estimation results show that except price 
series of Pakistan’s palm oil import from Indonesia and 
Pakistan’s cooking oil and vegetable ghee retail, all 
have negative adjustment coefficient signs, indicating 
the convergence to long-run equilibrium. However, 
none are significant; therefore, further estimations with 
zero constant are regressed.
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to Pakistan were also always lower than the Malaysian 
(UNComtrade, 2017).  Therefore it can be concluded 
that the sustainability of Indonesian-Pakistan supply 
chain would be maintained.  
Recommendations
Indonesian palm oil industry needs to improve 
inefficient growers, processors or exporters’ production 
and marketing cost efficiency to maintain the 
competitiveness of export prices.  Independent palm oil 
smallholders appear to be one of the most inefficient 
growers. Therefore, extra programs in improving 
independent productivity are still needed.  
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